Transcription factor decoys for activator protein-1 (AP-1) inhibit oxidative stress-induced proliferation and matrix metalloproteinases in rat cardiac fibroblasts.
Activator protein-1 (AP-1), which is a transcription factor, is implicated in the transcriptional regulation of a wide range of genes that participate in cell proliferation and extracellular matrix production. This investigation was performed to test the hypothesis that transfection of cardiac fibroblasts (CFs) with sufficient amounts of decoy oligodeoxynucleotides (ODNs) containing the AP-1-binding site would result in binding to the transfactor AP-1, which would thereby prevent CF proliferation and matrix metalloproteinase (MMP) expression. CFs from Sprague-Dawley rat hearts were cultured and exposed to different concentrations of xanthine + xanthine oxidase (XXO) and AP-1 decoy ODNs. MMP expression was assayed after oxidative stress and transfection with AP-1 decoy ODNs by real-time quantitative polymerase chain reaction and Western blot. Cell growth was determined by the cell count. XXO significantly increased the DNA-binding activity of AP-1 in a dose-dependent manner. We found that transfection with AP-1 decoy ODNs strongly inhibited XXO-induced CF proliferation and MMP gene expression in vitro. Taken together, our data demonstrate that AP-1 is a key transcription factor that mediates CF proliferation and MMP synthesis under oxidative stress. Transfection with AP-1 decoy ODNs may be a novel strategy to inhibit CF proliferation and MMP synthesis.